FOR the past twenty-one years I have looked after a clinic of cases of medical interest at the Royal Eye Hospital, Southwark. Had my experience been limited to the National Hospital, Queen Square, it would have been a relatively narrow one. At the Eye Hospital one sees many rapid and transient ocular palsies and many cases in which ocular symptoms alone trouble the patient. Here years ago I became aware of cases, especially those occurring in later life, which did not correspond with the Eetiology usually associated with ocular paralysis. Some of these-such as the transient sixth-nerve palsy which follows spinal anesthesia-have since become well known; of these I saw several examples before any mention of the condition had been made in the literature. Again, there is the sixth-nerve palsy which seems to result from the same causes as Bell's palsy. I have seen this with Bell's palsy in a patient who made a complete recovery from both conditions. Ocular nerve trunk palsies are often multiple and associated with orbital pain and tenderness, and occasionally with involvement of the upper two branches of the fifth nerve, sometimes due to exposure to cold alone, but more often consequent upon the spread of inflammation from septic sinusitis, the "sphenoidal fissure syndrome." There is another group of which I have long been aware, though very little has been said of it in England, namely, that of paralysis of the oculomotor nerve trunks in diabetes, and it is with cases in this group that I propose to deal in this paper. A few months ago three new elderly patients with external rectus palsy presented themselves at the Royal Eye Hospital. In discussing the possible cause I suggested that we might find glycosuria in one of the three cases. On testing, we found that two of them gave copious sugar findings, and these two made complete and rapid recovery upon strict dieting. I must not convey the impression that diabetic ocular paralysis is as common as this experience would suggest, but it cannot be a very rare condition, for I have seen more than thirty cases in the past twenty years. I shall give first, a short summary of my own cases, and then information I have gained from the literature. Finally, I will make a few remarks upon the possible morbid anatomy of the condition. My patients, with the exception of two, were in good working health; they presented no other symptom of diabetes and no other sign of diabetic nervous involvement. In the majority the ocular paralysis was the earliest symptom, and its presence led to the discovery of the glycosuria. In one patient the glycosuria long preceded the palsy; in this case there was severe retrobulbar neuritis. Another who had been many times in hospital with cardiac and pulmonary disease, but without glycosuria, developed a terminal glycosuria with retrobulbar neuritis and total ocular paralysis. In all the cases, since the Wassermann reaction has been at our command, this test was made and was negative, with the exception of the last case. None of the patients presented any sign of tabes or of other nervous lesions. The youngest patient in the series was forty-two years old, and most of them were imore than fifty years old; in this respect the condition is parallel with the vascular lesions of diabetes. The sex incidence was that of the causal condition.
Paralysis of the Oculomotor
BY JAMES COLLIER, M.D., F.R.C.P.
FOR the past twenty-one years I have looked after a clinic of cases of medical interest at the Royal Eye Hospital, Southwark. Had my experience been limited to the National Hospital, Queen Square, it would have been a relatively narrow one. At the Eye Hospital one sees many rapid and transient ocular palsies and many cases in which ocular symptoms alone trouble the patient. Here years ago I became aware of cases, especially those occurring in later life, which did not correspond with the Eetiology usually associated with ocular paralysis. Some of these-such as the transient sixth-nerve palsy which follows spinal anesthesia-have since become well known; of these I saw several examples before any mention of the condition had been made in the literature. Again, there is the sixth-nerve palsy which seems to result from the same causes as Bell's palsy. I have seen this with Bell's palsy in a patient who made a complete recovery from both conditions. Ocular nerve trunk palsies are often multiple and associated with orbital pain and tenderness, and occasionally with involvement of the upper two branches of the fifth nerve, sometimes due to exposure to cold alone, but more often consequent upon the spread of inflammation from septic sinusitis, the "sphenoidal fissure syndrome." There is another group of which I have long been aware, though very little has been said of it in England, namely, that of paralysis of the oculomotor nerve trunks in diabetes, and it is with cases in this group that I propose to deal in this paper. A few months ago three new elderly patients with external rectus palsy presented themselves at the Royal Eye Hospital. In discussing the possible cause I suggested that we might find glycosuria in one of the three cases. On testing, we found that two of them gave copious sugar findings, and these two made complete and rapid recovery upon strict dieting. I must not convey the impression that diabetic ocular paralysis is as common as this experience would suggest, but it cannot be a very rare condition, for I have seen more than thirty cases in the past twenty years. I shall give first, a short summary of my own cases, and then information I have gained from the literature. Finally, I will make a few remarks upon the possible morbid anatomy of the condition. My patients, with the exception of two, were in good working health; they presented no other symptom of diabetes and no other sign of diabetic nervous involvement. In the majority the ocular paralysis was the earliest symptom, and its presence led to the discovery of the glycosuria. In one patient the glycosuria long preceded the palsy; in this case there was severe retrobulbar neuritis. Another who had been many times in hospital with cardiac and pulmonary disease, but without glycosuria, developed a terminal glycosuria with retrobulbar neuritis and total ocular paralysis. In all the cases, since the Wassermann reaction has been at our command, this test was made and was negative, with the exception of the last case. None of the patients presented any sign of tabes or of other nervous lesions. The youngest patient in the series was forty-two years old, and most of them were imore than fifty years old; in this respect the condition is parallel with the vascular lesions of diabetes. The sex incidence was that of the causal condition.
The first cases that I saw made no improvement as regards the ocular paralysis, and knowing nothing about the meagre literature which then existed (the condition is not mentioned in that rich museum of clinical facts-Gower's "Manual of Nervous Diseases"), I thought that the oculomotor nerve-trunk palsies of diabetes were akin to the isolated nerve-trunk palsies of the limbs. These palsies of median, ulnar and AMAR.-NETJR. 1 sciatic nerves, often multiple, are of rapid and painless onset. They are talways total and never improve. I think they are due to t,hrombosis of the vessel supplying the nerve trunk, from a degeneration of the vessel wall similar to that in diabetic gangrene. I thought that the ocular palsies were due to such a thrombosis, and that they were permanent and admitted of no treatment. One day I wanted a case for demonstration at St. George's Hospital, and coming across one of right third and left sixth nerve paralysis with glycosuria, at the Royal Eye Hospital, I sent the patient into St. George's and dilated upon the thrombosis of the nerve-vessels and the hopeless outlook with regard to recovery. Afterwards my house physician demonstrated complete recovery of the nerves in the course of three weeks under a dietetic treatment alone. It is a remarkable fact that I have not since that time seen a single case which did not make complete recovery; this I think is in some measure due to careful dietetic treatment. The onset of the paralysis is usually rapid but not sudden; sometimes it occurs in a night. In one patient it occurred in hospital in the course of three days; first the third nerve, then the fourth, and then the sixth nerve on one side, followed by those of the other side in the same order. This patient was severely ill, and died soon after. The onset is painless, and is not associated with tenderness on pressure upon the eyeball or with proptosis, as are so many of the sphenoidal fissure lesions. I have never seen any implication of the first division of the fifth nerve.
Paralysis of the sixth nerve on one side is by far the commonest occurrence, and next, in order of frequency, paralysis of the third nerve on one side; then bilateral paralysis of these nerves in the same order; then combined paralysis of third and fourth nerves on one side, or of third and opposite sixth nerve, which I have seen in about the same number of cases. Isolated paralysis of the fourth nerve I have never seen, or rather I have never recognized it as glycosuric, though many observers have done so. Paralysis of one of the twigs of the third nerve has been rare in my cases; all I have seen has been paralysis of levator of eyelid and eyeball in one case, and internal rectus palsy in another. Isolated paralysis of the ciliary muscle, or of the light reflex, or of both, I have not recognized as others have. Total paralysis of all the oculomotor nerves on both sides has occurred once, in the case that proved fatal. Recurring paralysis, in spite of treatment, I have seen once. This was a most interesting case, brought to me by Mr. Williamson-Noble, that of a woman, aged 64, who had had glycosuria for years. In August, 1924, palsy of the right third and fourth nerves developed, and was complete, but the pupil was exempt. She had completely recovered from the paralysis by December of the same year. In June, 1925, acute retrobulbar neuritis of the left eye developed, with paralysis of the left third and fourth nerves, which was complete. There was recovery from the paralysis, but not from the severe amblyopia of the left eye. This patient has extensive fundal changes of the glycosuric type.
In all my cases the glycosuria has been high and diminution of the paralysis has been accompanied by a fall in the glycosuria and in the blood-sugar. That, however, has not been a universal experience, for sometimes the sugar content of the urine has been described as very low. It is interesting to note that E. W. Taylor refers to an association of sixth nerve paralysis with polyuria, though he does not refer to its association with glycosuria. K. Mendel in the Neurol. Centrabl., 1918, 285, describes such a case and refers to five other cases in the literature, four of which were traumatic and therefore presumably &ssociated with injury to the pituitary gland. Oculomotor paralysis may be the earliest sign of diabetes. In some cases complete recovery occurs, others improve, but do not completely recover, while in a third group the paralysis is permanent. The ocular paralysis may be associated with paralysis of other cranial nerves (I can find only facial paralysis recorded), with neuralgia of the fifth nerve with herpes ophthalmicus, neuro-paralytic keratitis, retrobulbar neuritis, frequently retinitis and cataract.
The morbid anatomy is probably a matter of hemorrhages into the nerve trunks. Or it may be a lesion of the central nervous system of vascular origin dependent upon the diabetes, or such a lesion may be responsible both for the glycosuria and the ocular paralysis. Most writers have a leaning towards the presence of syphilis as the most likely cause of the ocular paralysis, but these all wrote at a time when the Wassermann test was not availible. There are no records of histological examinations of the affected nerves. In my own fatal case I was away at the time of death and only a superficial examination of the nervous system was made; no gross lesion was present.
It seems certain, from a consideration of my cases, that syphilis is not a factor. In the one case in which the Wassermann reaction had remained positive for years the ophthalmoplegia accompanied a severe termitnal glycosuria, and the rapid involvement of one oculomotor nerve after another in the course of a few days until total ophthalmoplegia was reached was unlike the development of any ophthalmoplegia which I have seen in syphilis.
Though the age incidence and the common association of degenerative vascular changes in the retina suggest a vascular pathology, neither hmorrhage nor thrombosis in the course of the oculomotor nerves seems likely. The onset is not sufficiently sudden and the recovery is too rapid and too complete in many of the cases, to admit of such lesions. The affection of one isolated peripheral twig of the third nerve, the symmetrical or asymmetrical involvement of one nerve on either side, and the spreading of the affection from one nerve to the others are against the occurrence of a vascular lesion. Again there are no inflammatory signs, such as pain at the time of onset and orbital tenderness. The common coincidence of retrobulbar neuritis suggests a lesion of similar nature occurring in any part of the course of the ocular motor nerves, and rarely also in the facial nerve and in the ophthalmic division of the fifth nerve.
As regards treatment, while appropriate dietetic treatment has resulted in recovery, there can be no doubt of the value of insulin in hastening a cure, and this is also true of the vascular lesions which occur in diabetes.
An apology is due for bringing forward a very old subject and for having said very little that is new. My excuse must be that no record of a series of cases and no reference to the literature of the subject haye hitherto appeared in the writings of English neurologists. The series of cases with negative Wassermann reactions here recorded is of some value, and a case with recurring paralysis has not been recorded before. In conclusion, I cannot help thinking that if glycosuria were looked for in every case of ocular paralysis, cases of this type would be more commonly found.
HILTON, in 1877, first drew attention to the constarcy of the ultimate distribution of the arteries of the body, and this conception has lately been extended by Shellshear and others to the arteries of the brain. It is logical to assume that if the terminal supply of the vessels is constant, there will be uniformity in the manifestations of their occlusion. This is well illustrated in the case of the posterior inferior cerebellar artery. We bave little knowledge of syndromes of the anterior inferior cerebellar artery, the internal auditory artery and the branches of the Sylvian and posterior cerebellar artery, but we believe that a similar constancy exists. We owe to Charles Foix and his pupils the foundations of our knowledge of cerebrovascular topography, and though they possibly err on the side of over-simplification, Foix has undoubtedly opened a new chapter in clinical neurology. It is to these data that I add this contribution.
ANATOMY. The anterior cerebral artery arises as one of the two terminal branches of the internal carotid artery. It turns forwards and inwards across the anterior perforated spot, lying between the optic nerve and the tuberculum olfactorium. At the inferomesial border of the frontal lobe, the arteries of the two sides are connected by a short anterior communicating artery. Immediately afterwards the anterior cerebral artery turns upwards and slightly forwards, and passes along the mesial surface of the hemisphere to the genu of the corpus callosum. It now follows the epicallosal sulcus and lies along the body of the corpus callosum almost to the splenium. At the junction of the anterior four-fifths and posterior one-fifth of the corpus callosum, it leaves the epicallosal sulcus and passes upwards and backwards to terminate in the parieto-occipital fissure.
Branches of the anterior cerebral artery may be classified as basal; branches from the convex aspect; those from the concave aspect; and the anterior communicating
